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Preserve Lorentz invariant photon dispersion relation.




Lorentz Violation & Extra Dimensions

|Csaki, Erlich and Grojean, 2000)]
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Douglas-Hull construction of NCYM

/ /
17R2 O

N DO0’s




Our Construction (1)

Type-1TA




Our Construction (1)

Type-1TA
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Our Construction (2)

Type-1TA
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Scaling ()
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Volume and R-charge
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Ry
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(xlax27x37g) ~ (xl + 27TR/17:627:C37 Qg)

413
RiRoR3’

Z = y1 + iyo, (2 = exp f(z14+27 R}, Qz2) = f(x1, 2)

265
R1 R, Rs

fler,2) =3 Cuy(z])z e /B — pe 7+

D,J

“Vol(D3)” = (27)*(R1 Ry RN + 23))




Electric and Magnetic fluxes

627 63 = 0.

cf. NCSYM [Ho, Morariu & Zumino, Hofman & Verlinde,
Konechny & Schwarz, Pioline & Schwarz,. ..1998-9].




Supergravity Dual
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IR limit
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IR limit
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Short multiplets
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IR-limit

L=Ly_g+COBTY 4 ...
CO = LT J" P+ g PP e 0  XC0, X P 0, X 0, X - -

J"AB = R-current
TH” = Energy-momentum tensor

ABC,---=1,....,6.
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SU(4) — U(3),  No SUSY.
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UV limit (1)

Size s
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Try T-duality on fiber!
[cf. Duff, Lu and Pope, 1998]
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UV Limit (2)
T-duality on fiber: Type-1IB = M.

bp2dst;, = (AaN)"Y3g, 7 P [AT3(da? 4 dy? + d2?) — AY3dE?]
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Extreme UV Limit

IR
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Extreme UV Limit (2)

p— X

e Curvature — 0.
e GGeodesically complete.

e Redshift in frequency (ggg — o0)

e Blueshift in wavelength (g.., gy, .- — 0)
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Degrees of Freedom

UV regime of PFT — holographically dual to weakly-coupled
background (7)

Is the spectrum discrete?

For particle trajectories with fixed (E, p):

E

1/3
< e = 402570 ()

Suggests a discrete spectrum!

cf. Little-String-Theory. [Aharony & Berkooz & Kutasov &
Seiberg, 1998|
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Effects of T'J coupling

L:L(N:4)_|_C(TOOJO_|_...)_|_...

e In R-charged matter:

1
goo—>goo—C<JO>+“', Umax%1+§C<JO>-

c > b

e In dense matter:

AVeg ~ ((TYQW, QW) = /J0d3a} = (R-charge).

Trap R-charged particles?




More on c > 1

Extreme UV:
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More on c > 1

Extreme UV:
(p 2ds3, =~ —(47TN)_2/398_252/3,04dt2
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For a particle of mass m:
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D3-branes in Strong RR-flux
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Summary

e Lorentz violating SO(3)-invariant QFT.

e Decoupled from Gravity.
e Nonlocal.

e Characteristic 1'J coupling.




Open issues

e Fundamental formulation?
e Theories other than N =4 SYM?
e Tests?

e Relation to Little-String-Theory”

e cf. M-theory duals of (p, q) 5-branes.
Witten, 1997]




More open issues

e Which objects have ¢ > 17

ct. nonrelativistic dispersion relations of

NCYM solitons |Landsteiner & Lopez &

Tytegat, Bak & Lee & Park, Hashimoto
& Ttzhaki, 2000].




Even more open issues

e Relation to nonassociative structure and
nongeometrical twists? [Ramgoolam, Medeiros &
Ramgoolam, Bouwknegt & Hannabuss & Mathai, Shelton &

Taylor & Wecht, Ellwood & Hashimoto, Nastase, ..., 2004-6]

Lightlike limit? cf. Brane probes of limits of

Melvin twists. ..., Hashimoto & Sethi, Robins & Sethi,
Hashimoto & Thomas, Sheikh-Jabbari, Alishahiha &
Safarzadeh & Yavartanoo, Gimon & Hashimoto & Hubeny &

Lunin & Rangamani, Alishahiha & OG, Varadarajan & OG ]




